This cross-sectional study assesses the association between socioeconomic status and blood pressure of school-aged prepubertal children living in Indonesia. It has been shown that elevated blood pressure (BP) contributes to the development of coronary artery disease and to the pathogenesis of cerebrovascular accidents. There is also evidence of some correlations between childhood BP and BP in adulthood. 1 In contrast to consistently negative association between socioeconomic status (SES) and BP in industrialized countries, findings in developing countries are heterogeneous. 2 The aim of the present study was to evaluate the association between nutritional status and SES, defined as rural, poor urban and non-poor urban, and BPs of school-aged prepubertal children living in Indonesia.
A cross-sectional study was conducted in schoolaged prepubertal children in two adjacent areas in Central Java, Indonesia. Definitions of rural and urban populations were based on agricultural activities and population densities. Yogyakarta, the urban area, was a city with a population density of 14 988/km 2 , whereas Gunung Kidul, a rural area located about 20-40 km from Yogyakarta, had a population density of 498/km 2 . 3 In the urban area, the SES of each child was individually deduced from his or her living environment. Children living in the urban slum area were considered poor, and those not living in this area were considered to be not poor.
We randomly selected 33 of 509 public primary schools in the rural area and 37 of 172 public primary schools in the urban area. Prepubertal children (under 8 years old for girls and under 9 years old for boys) from the first-and second-year class of every school were included. The ages of the children finally studied ranged from 6 to 7.9 years for girls and from 6 to 8.9 years for boys. The study was performed from February to May 1999.
Anthropometric data were collected by health professionals. Heights and weights were measured using the standard techniques described by the World Health Organization (WHO). 4 Blood pressure was measured using the standard techniques described by the Task Force on Blood Pressure Control in Children, 1 using one mercury-gravity manometer with two sets of cuff, a children cuff (for arm circumferences o18 cm) and a small adult cuff (for arm circumferences X18 cm) (Riester, Germany).
The body mass index (BMI) was calculated by dividing the weight in kilograms by the square of the height in metres (kg/m 2 ). Data on BMI-for-age were converted to z-scores based on the year 2000 sexspecific Center for Disease Controls and Prevention (CDC) growth charts using the nutritional anthropometry module (NutStat) of the CDC's Epi Info 2000 (Centers for Disease Control and Prevention, Atlanta, GA, USA). 5 Data on height-for-age were also converted to z-scores using the same above references and statistical software. Children were classified as stunted if they had height-for-age z-scores (HAZ) below À2.00, and as not stunted if they had HAZ of À2.00 or more. 4 Of the 3010 children for whom anthropometric measurements were available and considered valid, we were only able to measure BP of 2922 children, that is, 1169 rural children (96% of the eligible rural children) and 1753 urban children (98%). Children from the urban area were then subdivided into poor (431, from the urban slum area) and non-poor (1322).
Rural and poor urban children had significantly lower mean HAZ and BMI-for-age z-scores (BMIZ) than non-poor urban children. The rural communities seemed to be the poorest among the three SES groups studied as they had the largest prevalence of stunted growth, that is, 28% as compared to 17% in poor urban children and 12% in non-poor urban children. Stunted growth reflected long-term cumulative inadequacies of health and nutrition, and had been strongly associated to poverty. 4, 6 The mean (s.d.) systolic and diastolic BP of our subjects was 99.6 (10.0) mm Hg for systolic BP and 59.6 (10.3) mm Hg for diastolic BP at the fourth Korotkoff sound. The poor urban children had significantly lower systolic and diastolic BP than the non-poor urban children. On the other hand, there were no significant difference in both systolic and diastolic BP of rural children and non-poor urban children.
Linear regression analyses, either separately or adjusted for every other variable in the models, showed that both systolic and diastolic BPs were independently and positively related to age, HAZ and BMIZ. In the model comparing rural and nonpoor urban children, nonsignificant lower systolic and diastolic BPs were observed in the rural children, that is, regression coefficients (95% confidence interval (CI)) of À0.66 (À1.45 to 0.13) mm Hg for systolic BP and À0.71 (À1.51 to 0.08) mm Hg for diastolic BP. After adjustment for sex, age, HAZ and BMIZ, the association of SES to systolic BP inversed; the systolic BP of rural children was significantly higher than those of non-poor urban children, that is, regression coefficients (95% CI) of 1.19 (0.42-1.96) mm Hg. Although not statistically significant, the diastolic BP of rural children after adjustment for the above confounding factors was also higher than those of the non-poor urban children.
On the other hand, in the models comparing poor urban and non-poor urban children, the influence of SES on both systolic and diastolic BPs diminished after adjusting for age, stature and BMI, that is, showing that the influence of SES on BPs in these two groups of urban children was more related to the difference in the distribution of stature and BMI rather than the influence of the SES per se (Table 1) .
A study of 3157 people born in 1946 in Britain showed that poor childhood growth provided some of the explanation for the influence of childhood social class gradient on later BP. 7 However, a Finnish cohort study of people born in 1934-44 found an enhanced effect of negative association of poor childhood growth with adult BP among those grown up in poor social conditions. 8 So far, it is not yet clear whether the influence of childhood SES on later BP is mediated, at least partly, through the growth in early life.
Albeit small, that is, 1.19 mm Hg (95% CI 0.42-1.96), the elevated systolic BP observed in these rural children was independent of other important predictors of BP in childhood, that is, sex, age, stature and BMI. Studies in adults in developing countries found a difference of around 2-5 mm Hg between SES groups studied. 9, 10 In summary, our study indicated that the poorer segment of the population, that is, the rural community, faced a higher risk for developing hypertension, which might be related to the observed higher prevalence of stunted growth in this community. As one-third of the children in developing countries become growth retarded before the age of 5 years, 11 if linear growth retardation potentiates the effects of later weight gain on BP, then stunting in early childhood will be an important contributor to the rise of cardiovascular disease in developing countries. For disease prevention, we should therefore focus on optimization of fetal and infant growth. 
